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EaAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMEER: 08-30-0505 -X

SUBSYSTEM NAME: ATCS - RADIATORS AND FLOW CONTRQL

REVISION: 0 120207
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU - VALVE,CHECK MC284-0472-0034
CIRCLE SEAL P200-180

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
FREON LOOF, RAHATOR ISOLATION VALVE, CHECK.

REFERENCE DESIGMNATORS:

QUANTITY OF LIKE ITEMS: 2
CONE FER LOOP

FUNCTION:

PREVENTS BACKFLOW QF FRECHN INTO THE RADIATORS WHEN ISOLATION VALVE IS IN
RADIATOR BYPASE POSITION.
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FAILURE NODES EFFECTS ANALYSIS FMEA - CIL FAILURE MODE
NUMBER: 06-3D-0505-12

REVISION#: © 12/05/57
SUBSYSTEM NAME: ATCS - RADIATORS AND FLOW CONTROL
LRU: VALVE, CHECK CRITICALITY OF THIS
ITEM NAME: VALVE, CHECK FAILURE MODE: 1R3
FAILURE MQDE:
FAILS OPEN
MISSION PHASE: LD LIFT-OFF

00 ON-ORBIT

VEHICLE/PAYLOADIKIT EFFECTIVITY: 102 GGOLUMEIA
103 DISCOVERY
104 ATLANTIS
108 ENDEAVOUR

CAUSE:
VIBRATION, MECHANICAL SHOCK, CORROSION, CONTAMINATION.

CRITICALITY 1/1 DURING INTAGT ABORT ONLY? NO

REDUNDANCY SCREENM A} PASS

B} FAIL
C) FASS

PASS/FAIL RATIONALE!

A)

B}

CANNOT ISOLATE FAIL OPEN OF VALVE BECAUSE NORMAL POSITION FOR VALVE IS
OPEN.

€

-FAILURE EFFECTS -

{A] SUBSYSTEM:
WO EFFECT FIRST FAILURE,
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMEBER: 06-3D.0505-02

{2} INTERFACING SUBSYSTEM(S):
NO EFFECT FIRST FAILURE.

(C) MISSION:
NO EFFECT FIRST FAILURE.

(D} CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT FIRST FAILLIRE.

{E} FUNCTIONAL CRITICALITY EFFECTS:

PRCQBABLE LOSS OF MISSION AFTER TWO FAILURES: (1) EXTERNAL LEAK IN RADIATORS
OF A COOLANT LOOP, AND (2} CHECK VALVE FAILS OPEN FOR ASSOCIATED COOLANT
LOOP ALLOWING FREDN TC BACKFLOW INTO LEAKING RADIATOR ARRAY FAILING THE
ASSDCIATED COOLANT LOOP. POSEIELE LOSE OF CREWANEHICLE AFTER ONE
ADDIMICNAL FAILURE: LOSS OF RERDUNDANT COOLANT LOOP.

-DISPOSMION RATIONALE-

{A) DESKN: .

THE CHECK VALVE I3 A POPPET TYFE, SPRING LOADED AND PRESSURE ASSISTED TO
THE CLOSED POSITICN. THE POPFET AND SPRING ARE CONTAINED IN A THREADED
HOUSING AND END CAP. THE POPPET SEAL IS5 A SELF CENTERING TEFLON O-RING. THE
VALVE BODY PROVIDES A GUIDE FOR THE PORPFET TRAVEL, THE VALVE BODY IS
DESIGNED TO A FACTOR OF SAFETY OF 2.0 PROOF AND 4.0 BURST.

THE THREADED HOUSING I3 MAN UFACfURED FROM 3161 CRES AND THE END CAP 1S
INCONEL 718. THE END CAF 8 THREADED INTC THE HOUSING {TCRGQUED TC 75 FT-LBS)
ANLD TIG WELDED TO SEAL THE POINT.

STRUCTURAL ANALY SIS, FERFORMED BY THE CHECK VALVE SUPPLIER, INDICATES
FOSITIVE MARGING OF SAFETY FOR ALL CONDITIONS OF CHECK WALYE OPERATION,

(B) TEST:
ATP

EXaAMINATION OF PRODUCT

AMBIENT TESTS

BODY PROCOF PRESSURE (1717 PSIG)

CLOSURE DEVICE PROOF PRESSURE (1717 PSIG)
EXTERNAL LEAKAGE (830 FSIQ)

INTERNAL LEAKAGE (5, 25, 100, 350 PSIG)
CRACKING AND RESEAT PRESSURE: 3 CYCLES
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PAGE: 4 PRINT DATE: 03/17/88
FAILURE MODES EFFECTS ANALYSIS (FMEA} —~ CIL FAILURE MODE
NUMBER: 08-20-0505. 02
CRACKING PREESLURE 0.6 PEID MAX
‘RESEAT PRESEURE 0.1 PEID MIN

LOW TEMPERATURE TESTS (-160 DEG F}
INTERNAL LEAKARE (5, 25, 100, 850 PSIG)

CERTIFICATION

FLOW TEST (0.202 LB/SEC GHE)
Max INLET PRESSURE OF 130 PSIG
PRESSURE DROP (15 PSID MAX)

CHATTER TEST (850 TC 0 PSIG)
RECCRD FLOW RATE WHEN CHATTER GCCURS

CRACKING AND RESEAT PRESSURE
AMBIENT: 3 CYCLES EACH
CRACKING PRESSURE 0.6 PSID MAX
RESEAT PRESSURE 0.1 PSIDMIN

INTERNAL LEAKAGE AMBIENT (Q TO 850 P3IG) LOW TEMPERATURE (-160 DEG £, 0 TC BSO
P3IG}

EXTERMNAL LEAKAGE (AMBIENT, 830 P3IG}

LIFE CYCLE TEST

ONE CYCLE GONSISTS OF PRESSURIZING THE INLET TO 130 PSIG, VENTING THE INLET
TCO AMBIENT, PRESSURIZING THE GUTLET TO 350 FSIG, AND VENTING THE QUTLET TO
AMBIENT.

42,000 CYCLES (AMEIENT)

FOLLOWED BY CRACK, RESEAT, AND INTERNAL LEAKAGE TESTS (-1680 DEG F)
VIBRATION (AMEIENT, 2 AXES)

RANDOM
4 4 HOURS FOR EACH OF 2 AXES

UPCGN COMPLETHON OF VIBRATION TESTS PERFORM CRACK, RESEAT, AND INTERNAL
LEAKAGE TEST.

BURST PRESSURE (3400 PSIG)
GROUND TURNARQUND TEST

TURNARCUND CHECKOUT TESTING ACCOMPLISHED iN ACCORDANCE WITH OMRSD.

{C) INSPECTION:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: 06:30-0308- 02

RECENING INSPECTION

ALL RAW MATERIALS ARE VERIFIED FCR MATERIAL ANC FROCESS GERTIFICATION.
RECEIVING INSPECTION VERIFIES CERTIFICATION OF SPRING HEAT TREATMENT AND

PERFORMS LOAD TEST OF SPRINGS.

CONTAMINATION CONTROL

ALL PARTS AND ASSEMBLIES ARE MAINTAINED TO CLEANLINESS LEVEL OF 1004 INLET
AND OUTLET ARE PROTECTED AFTER TESTS TO MAINTAIN INTERNAL CLEANLINESS.

ASSEMBLY/INSTALLATION

DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY INSPECTION. INSPECTION
POINTS ARE ESTABLISHED TO VERIFY ASSEMELY PROCESS. WELDS ARE VISUALLY

VERIFIED BY 10X MAGNIFICATION.

CRITICAL PROCESSES

ALL WELDING, ELECTROPOLISHING AND PARTS PASSIVATION ARE VERIFIED BY

INSPECTION.

NONDESTRUCTIVE EVALUATION
HELIUM LEAKAGE DETECTION IS VERIFIED.

TESTING
ATP 13 VERIFIED BY INSPECTION.

HANDLINGPACKAGING
PACKAGING FOR SHIPMENT 1S VERIFIED BY INSPECTION.

{D] FAILURE HISTORY:
NOMNE.

{E) OPERATIONAL USE:

NONE.
_APPROVALS - B
SS & PAE MANAGER ,/fgr . O.F. MIKULA,
5% & PAE ENGINEER - K.E. RYAN
ECLSS-ATCS -L. T. HARPER
BNA SSM - §. N. NGUYEN 4
JSC MOD ;
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